Site-directed mutagenesis.
The technique of site-directed mutagenesis has been used to characterize gene and protein structure-function relationships, protein-protein interactions, binding domains of proteins, or active sites of enzymes for the last three decades. In this technique, a nucleotide sequence of interest is experimentally altered using synthetic oligonucleotides. The most commonly used approach is to use an oligonucleotide that is complementary to part of a single-stranded DNA template, but containing an internal mismatch to direct the mutation. In addition to single point mutations, this approach may also be used to construct multiple mutations, insertions, or deletions. As a result of its broad applicability in disease gene characterization studies, numerous commercial kits are now available, making this technique quick, straightforward, and reliable. In this chapter, we detail the steps involved in site-directed mutagenesis and highlight the essentials of this versatile technique based upon our experience.